The ISA beam abort (extraction) system must be highly efficient, in the sense of producing minimum beam loss, and reliable to prevent serious damage to accelerator components by the circulating high-energy beams. Since the stored beams will be debunched, the low-loss requirement can be met only with ultra-thin extraction septa and/or fast-acting kickers.
Introduction
The proposed primary beam-abort system for each ring of the ISA will consist primarily of a fast kicker and a series of pulsed magnetic septa of progressively increasing thicknesses.
The beam will be ejected vertically downward towards an underground beam dump in the 6 o'clock area of the accelerator.1
The septum magnets will be energized with "slow" half-sine current pulses and the kicker magnets with "fast" rectangular pulses.
Since the stored circulating beam will be debunched, particles will be lost on the first septum during normal operation of the abort system. This loss and the resulting heating of various down-stream components of the accelerator will be minimized by reducing both the thickness of the first septum and the rise-time of the kicker field-strength.
Although the kicker excitation pulse must be nominally rectangular in shape, the acceptance of the extraction channel permits some initial overshoot and ripple on the flat-top of the pulse. The amplitude of the ripple must be, however, limited to less than + 2% near the end of the pulse to properly eject the so-called "whipping tail" of the beam.
The kicker excitation pulse will be generated by a lumped parameter PFN as shown in Fig. 1 . The PFN will be equiped with a front speed-up cell of the same design as that used by Faugeras.2 The pulse generator will contain a crowbar circuit to prevent pulsing the magnet in case of a pre-fire of the main switch.
It will be located approximately 40 m away from the magnet outside of the machine tunnel and will be connected by means of HV pulse transmission cables.
The magnet will be a single-turn window-frame structure with a high frequency ferrite core. It will be constructed around a ceramic vacuum chamber and operated in air.
The chamber will be coated with a thin metallic layer to prevent a build-up of electrostatic charge in its walls.
Screens will be provided to control the magnitude of the beam coupling impedance of the magnet structure. Since the abort system must track the energy of the circulating beam, the operating voltage of the pulse generator will vary over a range of 13:1. In the pulse generator(s), the main high-current switches will be either deuterium thyratrons or spark gaps. If thyratrons are used, the peak current per device will have to be limited to about 10 kA.** With spark gaps on the other hand there is little known experience of operation over wide range of voltages. The system will be pulsed at a rate of one pulse every 10-20s during the initial testing phase of the accelerator; during normal operation of the machine the rate will be once or twice per day. The total number of shots in 10 years of operation is expected to be in the order of 105. respectively.4 For a given set of ZO' T and n, the values of network elements can be determined from Eqs. (13) and (14).
A typical response of such a network terminated in Ro is shown in Fig. 2(a) .
This figure also
illustrates the effect of the front speed-up cell (FC) and of the speed-up capacitor C5 on the shape of the output current pulse. With the FC, the front part of the pulse can be made to approach an ideal step function (b). Adding an inductance in series with Varying the number of sections in the PFN with a FC driving an inductive load has little effect on the amplitude of the pulse flat-top ripple. This is illustrated in Fig. 3 for n = 16 and n = 6. The FC in effect decouples the PFN from the load and permits a more economical design.
Effect of the Transmission Cable
In an ideal case, the introduction of a lossless cable between the pulse generator and the magnet would have no effect on the shape of the pulse. Though mismatched at the load end, the cable is relatively well matched at the sending end by the resistor in the front-cell of the PFN.
In practice, the stray inductance associated with the switch will given rise to reflections of the pulse at the sending end of the So far the system has been pulsed only several hundred times up to 6 kA and has not been fully optimized for rise-time and overshoot. Measured rise-time of the integrated field is 0.4 us, overshoot is less than 10% and pulse-top ripple about + 3%. 
